LESSONSLEARNED FROM IN-FIELD EVALUATIONSOF PHASE | MUNICIPAL
STORM WATER PROGRAMS

John Kosco, Wes Ganter, and James Collins
TetraTech, Inc.
Farfax, VA

Laura Gentile and John Tinger
U.S. EPA Region IX
San Francisco, CA

Abstract

TetraTech isasssting EPA in the evauation of anumber of sorm water Phase | MS4 permit programsin
Cdiforniaand selected other States. These evaluations consist of two components. a programmatic review
of individud city and county programs implementing permit requirements and an on-Ste/in-fiedd

verification of these program dements. Thisin-field verification alows EPA and the State to assess
whether a program is actudly being implemented as described ‘on paper.” The overdl gods of these
evauations are to complete a basdline assessment of each program area, determine compliance with permit
requirements and the sormwater management plan, collect information for permit reissuance, and determine
how municipalities measure program effectiveness. In addition, the ‘lessons learned’ from these evauations
can be directly applied by many of the Phase 11 jurisdictions, which will begin permit coverage in March
2003.

I ntroduction

On November 16, 1990, the U.S. Environmenta Protection Agency (EPA) published regulations (the ‘ Phase
| rul€) requiring Nationa Pollutant Discharge Elimination System (NPDES) permits for certain industrid,
congtruction and municipa sources of sorm water runoff fundamentally changing the way storm weter

runoff isregulated at the State and Federd levels. Approximately 1,000 MS4s (" municipa separate scorm
sawer sysems'), conssting primarily of City and County government agencies respongible for ssorm water,
have been permitted under the Phase | regulations. The Phase | M$4 regulations generdly require M34sto
reduce discharges of pollutants to the maximum extent practicable and to prohibit illicit dischargesto the
M$HA. Specific dementsin aPhase | Municipa Storm Water Management Program include public

education, public agency or municipa maintenance activities, new development, congtruction,
industrid/commercid facilities, illicit discharges and improper disposal, monitoring and reporting.

Phase |1 of the storm water program, established in 1999, extends the coverage to include municipdities
within urbanized areas and al congtruction disturbing at least one acre. Permits for these Phase |1 sources,
which will include over 5,000 additiona M $4s, are scheduled to become effective on March 10, 2003.
Phase || Municipa Storm Water Management Programs are required to address public education, public
involvement, illicit discharges, congruction, new development, and municipa operations.

Although many Phase | M$4 permits are in their second or third permit cycle, EPA has not yet completed a

comprehensive compliance assessment of these M4 permits. A Generd Accounting Office report
published in June 2001 (GAO, 2001) found that neither the overdl cods of implementing the storm water
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program nor the program’ s effectiveness had been determined. This GAO report followed an EPA report on
the Phase | storm water regulations (EPA, 2000) that found many effective Phase | program components,
but admitted that EPA did not have a system in place to comprehensvely measure the success of the Phase |
program on anationa scae.

Storm Water Phasel M $4 Evaluations

EPA Region IX hired Tetra Tech, Inc. in 2001 to begin a series of M4 evauations in the State of Cdifornia
to assess the compliance status of individua storm water Phase | M4 permittees. In order to assess on-the-
ground implementation of the programs, these program evauations are conducted on-Site. The on-gte
evauaion condgts of two components: a programmatic review of individua M4 programs implementing
permit requirements and an in-fidd verification of these program dements. Thisin-fied verification dlows
EPA and the State to assess whether aprogramis actually being implemented as described ‘ on paper.’

The project gods of the on-ste M4 evduations include obtaining an overdl picture of M4 compliance,
documenting effective dements of exigting Phase | programs, identifying methods to improve M$4 program
reporting, and developing a guidance document to assst State and/or EPA ingpectors in conducting future
M$A evduations.

Determining compliance with M$4 permitsisin many cases subjective. Unlike some other environmental
programs such as the pretreatment program, there is no checklig, list of BMPs, or objective criteriathat all
M$A4s need to meet. In addition, EPA has not defined * maximum extent practicable or MEP which isthe
regulatory standard that M S4s must meet. This leavesit up to individua permit writers to define for each
M4 permit. Therefore, the MS4 ingpectors have been using their best professond judgment and
experience to identify program eements thet are *effective’ or ‘deficient.’

The M$4 on-site eva uations conducted to date have typicaly conssted of a 3-4 day on-Stereview. This
on-site review has been conducted on a single M$4, and has dso included multiple co-permittee M$4s
evauated with up to three investigators. For each of the MS4s evauated, anumber of staff from multiple
departments were typicdly involved. Typica departments involved in the M$4 evauations included public
works, trangportation, planning, development, and parks/recreation. As of December 2002, 14 M$A
evauations have been conducted in EPA Region 1X, covering 41 separate permittees.

The M4 ingpectors typicaly do not review or make recommendations on financia resources. Where a
program eement is clearly not being implemented to the maximum extent practicable — for example, when
compliance with loca congtruction eroson and sediment control requirementsis poor due to lack of
ingpections — that will be noted as a deficiency. The M4 ingpectors will suggest improvements to the
program so resources can be used for effectively, but responding to those suggestions or how to resolve the
identified deficienciesis up to each individud M$4.

A wide variety of storm water permits, ssorm water management programs, and compliance with those
permits and programs were found during the evaluations. However, some common trends were observed as
indicated in the following sections. The trends and evauation findings are grouped into the broad

categories of program management/planning, implementation, and evauation.
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Program M anagement/Planning Findings

A clear, wdl-written permit and plan are critica for successful implementation of a storm water

management program. This requires the permitting authority to describe the required actions clearly ina
permit and the permittee to clearly articulate how it will meet these requirements in a sorm water plan. The
Phase | M4 evaluations conducted by Tetra Tech have found that the more advanced storm water programs
generdly have more detailed, well-written permits and plans. Severd findings common to most of the
programs eval uated are described below.

NPDES M $4 permitsand M $4 stormwater management programs need to contain quantifiable,
measur able elements so compliance can be deter mined.

Storm water permits vary sgnificantly intheir leve of detall. Some third-term permitsissued in Cdifornia
contain very specific, measurable e ements which are clear for the permittee to implement and relatively
sraightforward for the State to determine compliance. For nonspecific permits that Smply require the M4
to “implement a orm water management plan,” determining compliance becomes more difficult. More
importartly, the permit does not specify, or measure, the level of effort expected, so MS4s do not have a
clear target to achieve.

The storm water Phase |1 regulations require smal M34s to develop “measurable goads’ for eech BMPin
their program. These measurable gods are intended to provide a quantifiable target for the MS4s to achieve
in the implementation of that BMP. Although a smilar requirement does not specificaly exist for Phasel,
permits and programs developed under Phase | should begin to include these measurable goas. For
example, the permit and program should specify the number of industrial inspections expected per year and
the number of catch basins that should be ingpected and cleaned. This provides aleve of certainty to the

M that they are successfully implementing the permit and dlows the State to more eesily evduate
compliance.

Some M permits in Cdifornia are including specific, measurable requirements that make determining
compliance easier. Also, the City and County of Sacramento have developed ssormwater plansthat are
clear, well-written, and begin to address the issue of measurable goas which are called ‘minimum
performance standards and ‘ performance and effectiveness measures', respectively, in each plan (City of
Sacramento, 2000 and County of Sacramento, 2000).

Programs are not designed to specifically addr ess pollutants of concern.

The primary god of programs under the Clean Water Act isto achieve fishable, swimmable waters by
meseting water qudity standards. Many M4 programs are not designed to address the specific pollutants of
concern dready identified in their watershed. Where pollutants of concern have been identified, MS4
programs should be modified to include BMPs and programs that specifically target areduction in these
pollutants.

Some Phase | programsin Cdifornia are developing plans to address identified pollutants of concern in their
community, including those pollutants identified on the State’ s Section 303(d) ligt. Pollutants of concern can
aso beidentified from local studies or watershed research. Severa programs, including programsin
Alameda County and Sacramento County, have devel oped strategies to more specifically target and reduce
pollutants of concern. For example, Sacramento County is developing a series of Target Pollutant
Reduction strategies to focus some program resources on pollutants that cause or are likely to cause
imparmentsin loca receiving waters. Target pollutants for the Sacramento area include diazinon,
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chlorpyrifos, coliform/pathogens, copper, and lead. Sacramento County still implements basdline activities,
but uses the target pollutant reduction strategies to ensure activities are devel oped to address specific
pollutants.

Combining resour ces and expertise into a committee can save M $4stime and money.

Many M3s that have been permitted together have joined resourcesin a committee structure. This sharing
of resources and experience can help dl participating M S4s by more efficiently developing public education
materias, guidance, sandard forms and other materiasfor al of the MAsto use. Also, for smdler MHAs
with more limited budgets, the committee Structure provides ass stance these M $4s may not have been able
to otherwise obtain, such as use of a centrdized database for entering and managing reporting information.
Examples of sorm water management committees can be found in severa Cdifornia counties, including
Alameda, Sacramento, Ventura, San Diego, and Los Angeles.

| mplementation Findings

Asthe sormwater Phase | program isimplemented and matures, Phase | M$4s are continuing to struggle
with the implementation of severa common aspects of the program. On-the-ground activities such as
ingpections of congtruction stes and indudtrid facilities appear to be a common problem, while other
programs like public education and municipal maintenance are often more advanced. Below are saverd of
the common findings associated with implementation of the sorm water Phase | program.

Compliance with local construction site erosion and sediment controlsisa challengefor all M $4s.
Storm water Phase | regulations require M34sto develop alocal program to control congtruction site runoff.
Many M34s, however, find this program a challenge to implement. The frequency of inspections at
congtruction Stes required to ensure proper ingalation and maintenance of erosion and sediment control
BMPsis often lacking. Some M$4s count al ingpector vigits to congtruction sites, even inspectors who
have nothing to do with erosion and sediment controls. Also, some M$4s have different requirements for
public and private condtruction Stes. All of these factors can contribute to a program that is ineffectivein
preventing erosion and sediment control problems a congtruction Sites.

Tetra Tech has found that successful programs often have dedicated erosion and sediment control inspectors
for local condruction projects. These inspectors are involved in not only ingpections, but dso participatein
the plan review process so they are aware of what erosion and sediment controls and post-construction
BMPs the congtruction sites are required to implement. Also, these ingpectors have adequate enforcement
mechanisms such as stop work authority or the ability to fine contractors to ensure compliance.

Local M4 industrial and construction inspector s are often unawar e of State per mit requirements.
The State of Cdifornia, like dl states, has issued statewide generd permits for controlling storm water

runoff from indudtrid fadilities and congtruction activity. Within Phase | areas, however, indudtrid facilities
and congtruction operators also need to comply with the local M$4 program to address industrid or
congruction runoff. Many loca ingpectors, dthough they are trained in the local requirements, are often
unaware of the requirements contained in the Statewide permit. In some casesthisisintentiond, asthe M4
does not want the responsibility of enforcing the statewide permit requirements. However, M34s can
provide avauable service to their locd congdruction and industrid facilities by explaining the difference
between the two sets of requirements, and what these facilities need to do to comply with the statewide
requirements.
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Some programs avoid this problem by smply adopting the statewide permit requirement for a sormwater
pollution prevention plan (SWPPP) astheir own requirement. This ensuresthat local condtruction operators
only need to develop one plan to comply with both local and state sormwater requirements, and loca
congiruction ingpectors only need to know one set of requirements.

Pretreatment ingpectors, if available, can efficiently conduct industrial sscormwater inspections.

The pretreatment program is awell-established program with existing saff trained in water qudity practices
and enforcement techniques. Some M 4s have expanded the role of pretreatment inspectors to aso conduct
indudtrid stormwater ingpections. Many of these industrid facilities are dready included in the

pretrestment program, therefore the on-Ste ingpector smply needs to also include severad sormwaeter
eementsin their ingpections. For MS4s with an existing pretrestment program, this expansion of

pretreatment ingpector duties to include sormwater inspections effectively implements the program without
creating a separate inspection program. Of course, this approach may not be as effective in areas where the
Sanitary sewer system does not fully coincide with the storm drainage system (e.g., areas on septic systems).

Many M Ssfail to identify and eliminate dry weather discharges.

A separate gorm drain system is designed to carry only storm water runoff. Dry wesether, therefore,
presents M $4s an excellent opportunity to identify and eliminate non-stormwater dischargesto their sorm
drain sysem. The evauations have found that many M $4s, however, fall to identify and diminate dry
wesether discharges. These M3As either fail to look for any discharges during dry weather, or assume that al
dry weether discharges are attributable to landscape irrigation, groundwater infiltration, or some other
uncontaminated source.

Municipal maintenance and spill response programs ar e often mor e advanced than other program
areas.

Due to the need to minimize episodes of flooding, M $4s often have effective maintenance programs of their
gorm drain systems. The municipa maintenance staff are often well trained, equipped, and have detailed
records of their maintenance activities. Also, other related programs such as street sweeping, which are
often initiated for different reasons (e.g., aesthetics), dso have significant ssormwater benefits. In addition,
for obvious public safety reasons, many M34s have effective spill response programs.

Many M $4s have extensive public education programs.

Public education programs are often an ‘easy’ and ‘fun’ program for M3sto implement. Many M34s have
been very innovative in finding new methods to reach target audiences. Thisincludes webstes, classroom
educationd programs, radio and TV commercids, mascots, and public involvement programs such as sorm
drain stenciling programs. Some M $4s have a so taken surveys of their residents to determine the overal
level of awareness and effectiveness of their public education programs.

Evaluation Findings
As EPA found with its 2000 Report to Congress (EPA, 2000), evauating the effectiveness of the sormwater
programisadifficult task. However, successful programs are developing local measures by which progress

or effectiveness can be eva uated, including the use of environmentd indicators. Tetra Tech found that
many programs share common problemsin terms of program evauation, as described in the findings below.
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M $4 programs are not evaluating their data and ar e ther efor e not modifying programsin response to
trendsin thisdata.

EPA envisoned the storm water program to be an iterative process. Storm water permits, and programs,
should evaluate what is working and be able to make modifications in response to changing conditions.

Many programs, however, are not collecting the data, such as monitoring or other performance and
effectiveness data, necessary to determine needed changes.

At aminimum, programs should complete a comprehensive outcome evauation at the end of each permit
term, and should complete an annual process evauation & the end of each year with the submitta of the
annua report. Thiswill ensure that programs are responsive to changing priorities and needs.

M $4 programs should develop different methods to evaluate the effectiveness of their programs.
All Phase | M34s collect monitoring data, but few programs are collecting enough water quality datato
show datisticaly sgnificant changes. Other eva uation techniques, such as environmenta indicators,
should be considered by these programs as away to characterize water qudity conditions and provide a
benchmark for eva uating the success of the stormwater management program. These indicators (Claytor
and Brown, 1996) should include a mixture of programmeatic indicators, physicd and hydrologica
indicators, biologica indictors, socia indicators, programmatic indicators and site indicators. Examples
include toxicity testing as awater quaity indicator and the number of illicit connections identified/corrected
as a programmatic indicator. These indicators are important due to the difficulty and expensein
documenting water qudity improvements soldy from water quality monitoring data. Environmental
indicators can aso be used to ascertain that high qudity waters are being maintained or provide an early
warning of when their beneficid uses are a risk of being degraded.

Annual reports provide useful information, but are not always good indicator s of program
effectiveness.

The on-sSite eva uations have revealed that, dthough annua reports can indicate the success of a program,
poor programs can hide behind well-written annua reports and some aspects of effective programs can be
hidden or missing from annua reports. Because there is not a standardized reporting process for al Phase |
M3As, this allows each M3 to choose the type of information it wantsto present. A knowledgeable report
writer can slectively report certain information, such as the total number of municipa ingpectorsvigting a
condruction site ingtead of the number of ingpectors specificaly evauating sormwater controls.

The absence of a standardized report could become especialy important as the 5,000+ stormwater Phase |1
M S4s begin to submit annua reports. A consistent reporting format will alow states to compare
information collected from M $4s and will dso dlow EPA to compare reporting results across states.

Compliance with a permit may not alwaysindicatethat a program is successful in protecting water
quality.

Thereisadgnificant varigbility in the requirements within the Phase | M34 permits, even within the State

of Cdifornia This variability, dlong with the iterative nature of sormwater permitting, alows M$4sto
operate under different guiddines, and implement different programs. A programs success should be tied
not only to meeting permit requirements, but also to meeting water qudity goas.
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Conclusions

Before the storm water Phase | program, most municipa storm water programs were primarily designed to
address water quantity issues (e.g, minimize flooding). The storm weter Phase | program is beginning to
meature and learn from mistakes in the past, however a 9gnificant amount of work remainsin developing
guidance or programs to document these lessons. Improved reporting, monitoring, and evaluation
techniques are needed, but will likely only be implemented in many programs through changes in NPDES
permit requirements.
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